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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Sponge 
Iron and Smelting Reduction Sectional Committee had been approved by the Metallurgical Engineering 
Division Council. 

This standard was first published in 1984 and subsequently revised in 199L In this revision, Fe, S, P, CaO+MgO 
and moisture contents have been upgraded in view of the present requirement of iron ore lumps for direct 
reduction. Apart from these, size distribution of iron ore lump at the point of despatch for coal based as well 
as for gas based processes has also been given separately with modified one. 

In recent years, sponge iron has gained prominence as a feed stock for steel making in electric arc furnace or 
in oxygen steel making and other steel making processes. Quality of iron ore lumps plays a significant role for 
the production of sponge iron by direct reduction, and so it is essential to ensure the supply of suitable quality 
of iron ore lumps for direct reduction. 

No marking clause has been included in this standard as iron ore lumps are supplied loose. 

The composition of the committee responsible for formulation of this standard is given in Annex A. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1960 *Rules for rounding off numerical values (revised)'. The number of significant places retained in 
the rounded off value should be the same as that of the specified value in this standard. 



AMENDMENT NO. 1 AUGUST 2010 

TO 

IS 11093 : 2001 IRON ORE LUMPS FOR DIRECT 

REDUCTION PROCESSES — SPECIFICATION 

( Second Revision ) 

(Page 1, clause 2) — Substitute 'IS 9660 : 2001 Method for 
determination of softening — Melting characteristics of iron ore 
lumps/pellets/sinter (first revisionY for 'IS 9660 : 1980 GuideHnes for 
determination of softening characteristics of iron ore pellets' and 'IS 10823 : 
1994 Methods of determination of thermal degradation index (TDI) and 
reduction degradation index (RDI) of iron oxides: lump ore, sinter and 
pellets (first revisionY for 'IS 10823 : 1984 Method for determination of 
thermal degradation index (TDI) and reduction degradation index (RDI) or iron 
oxides: lumps ores, sinter and pellets'. 

[Page 1, clause 4.1, tabular matter, Fe (Total)] — Substitute '65.0, Min' 
for '66.0 Mm'. 

[Page 1, clause 4.1, tabular matter, Si02 + AI2O3] — Substitute '5.0, 
Max' for '4.0, Max'. 

[Page 1, clause 4.1, tabular matter, Total of Pb, Zn, Cu, Sn, Cr and As] 
— Substitute '0.01, Max' for '0.02, Max\ 

(Page 2, clause 5.1, tabular matter, For Coal Based Size only) — 
Substitute the following for the existing: 



'Size 


For Coal Based 


+ 30 mm 


Nil 


+ 5-20 mm 


90 %, Min 


+ 20-25 mm 


5 %, Max 


-5 mm 


5 %, Max' 



(Page 2, clause 5.1, tabular matter. For Gas Based Size '+31 mm') 
Substitute '5%' for 'Nil'. 



(MTD 30) 
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Indian Standard 

IRON ORE LUMPS FOR DIRECT REDUCTION 
PROCESSES — SPECinCATION 



(Second Revision) 



1 SCOPE 



1.1 This standard covers the specification of iron ore 
lumps for both solid and gaseous reductant based 
direct reduction processes for production of sponge 
iron to be used in the production of steel in electric arc 
furnace and oxygen steel making processes, etc. 

1.2 Requirements covered in this standard shall be 
met at the point of receipts, unless it is stated 

otherwise. 

2 REFERENCES 

The following Indian Standards contain provisions 
which through reference in this text, constitute 
provision of this standard. At the time of publication, 
the editions indicated were valid. All standards are 
subject to revision, and parties to agreements based on 
this standard are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards indicated below. 

IS No. Title 

1387 : 1993 General requirements for the supply 
of metallurgical materials {second 
revision) 

1405 : 1982 Methods of sampling iron ores 
{second revision) 

1493 : 1959 Methodsof chemical analysis of iron 
ores 

1493 Methods of chemical analysis of iron 

ores: 

(Parti): 1981 Determination of common con- 
stituents {first revision) 

(Part 3) : 1987 Determination of titanium, 
chromium, vanadium, calcium and 
magnesium by atomic absorption 
spectrophotometry 

(Part 4) : 1988 Determination of aluminium 
by atomic absorption 

spectrophotometry 

(Part 5) : 1990 Determination of copper content by 
atomic absorption spectrometric 
method 

(Part 6): 1990 Determination of sodium and/or 
potassium content by atomic absorp- 
tion spectrometric method 



IS No. 
6495 : 1984 



Title 



Method of tumbler test for iron 
oxides pellets ores, sinter and pellets 
{first revision) 

8167:1989 Method for determination of 
reducibility of iron ore and sinter 

9660 : 1980 Guidelines for determination of 
softening characteristics of iron ore 
pellets 

10823 : 1984 Method for determination of thermal 
degradation index (TDI) and reduc- 
tion degradation index (RDI) or iron 
oxides : lumps ores sinter and pellets 

11283 : 1985 Method for determination of soften- 
ing point of iron oxides (in powder 
form) lump ore, sinter and pellets 

1 1292 : 1985 Method for determination of relative 
reducibility of iron oxides : lump 
ores, sinter and pellets 

3 SUPPLY OF MATERIAL 

The material shall be supplied in accordance with the 
provisions of IS 1387. 

4 CHEMICAL COMPOSITION 

4.1 The lumps shall conform to the following 
chemical analysis (dry LOI free basis). However, the 
actual specification of the ore required shall have to be 
agreed between the purchaser and the supplier. 



Constituent 

Fe (Total) 

Si02 + AI2O3 

CaO + MgO 

S 

P 

Total of Pb,Zn,Cu 

Sn, Cr and As 

Alkali (Na20 + K2O) 



Loss on ignition 
Moisture 



Percentage 
66.0, Min 

4.0, Max 

0.5, Min 

0.01, Max 

0.04, Max 

0.02, Max 

to be agreed upon 

between the supplier 

and the purchaser 

l%Max 

1% Max during dry 

season and 

2% Max during rainy 

season or as agreed 

upon in both cases 
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4.2 The chemical analysis of the iron ore lunips shall 
be determined by the method specified in IS 1493 and 
its parts (1, 3, 4, 5 and 6) as per latest version or any 
other established, instrumental/chemical method. In 
case of dispute, the procedure in the latest edition of 
IS 1493 for chemical analysis shall be the referee 
method (for example employing X-ray fluorescence 
technique). 

5 SIZE 

5.1 The size range for iron ore lumps at the point of 
dispatch shall be as follows. Requirements for the iron 
ore lumps at the point of dispatch is applicable to this 
clause only, as degradation of lumps may occur during 
transportation: 

Size For Coal Based For Gas Based 



+ 31 mm 


Nil 


Nil 


-31 +25 mm 


Nil 


5 %, Max 


-25 +19 mm 


2%,Max 


10 %, Max 


-19 + 9 mm> 
-9 + 6 mm J 




65-85 % 


93 %, Min 


8 %, Max 


-6 mm 


5 %, Max 


2 %, Max 



5.2 The screen analysis of the material at the point of 
receipt depends on the handling and transportation and 
shall, therefore, have to be agreed between the supplier 
and the purchaser and -6.3 mm fraction should not 
exceed 5 percent. 

6 REDUCIBILITY 

6.1 The reducibility of the iron ore lumps shall be 0.5 
percent per minute minimum, {dR/dt at 40 percent 
reduction), when determined by the method specified 
in IS 8167. 



6.2 The relative reducibility of the iron ore lumps at 
the end of 3 h shall be 55 percent, minimum when 
determined as per the method given in IS 1 1292. 

7 DEGRADATION INDEX 

The degradation index of the iron ore lumps shall not 
be more than 10 percent maximum. The criterion for 
the iron ore degradation is the portion of- 1 mm in the 
reduced product, when determined in accordance 
with IS 10823. 

8 SOFTENING CHARACTERISTICS 

8.1 Softening characteristics of iron ore lumps (in 
bulk form) shall be determined in accordance with 
IS 9660 and its requirement shall be agreed to between 
the supplier and the purchaser. A typical value of the 
start of softening temperature should be 1 125°C 
minimum. 

8.2 The softening point of the lumps (in powder form) 
when determined as per IS 11283 should show a 
minimum softening start temperature of 1 150°C. 

9 TUMBLER INDEX 

Tumbler index of iron ore lumps shall be 88 percent 
Min and abrasion index 5 percent when tested in 
accordance with IS 6495. 

10 SAMPLING 

Representative samples of iron ore lumps shall be 
drawn according to the scheme of sampling given in 
IS 1405. 
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ANNEX A 

(Foreword) 
COMMITTEE COMPOSITION 



Sponge Iron & Smelting Reduction Sectional Committee, MTD 30 



Organization 

Tata Iron & Steel Co Ltd, Jamshedpur 
Central Fuel Research Institute, Dhanbad 
Essar Steels, Mumbai 
Gas Authority of India, New Delhi 

GSAL Ltd, Hyderabad 

HEG Ltd, Durg 

Ispat Industries Ltd, (Nippo Ctenro), Raigad 

Jindal Steel & Power Ltd, Raigarh 

Kudremukh Iron Ore Co Ltd. Chikmaglur 
MECON (India) Ltd, Ranchi 

Ministry of Steel, New Delhi 

M. N. Dastur & Co (P) Ltd, Kolkata 

Monnet Ispat Ltd, Raipur 

Mukand Ltd, Thane 

National Metallurgical Laboratory, Janishedpur 

National Mineral Development Corporation Ltd, Hyderabad 

Nova Iron & Steel Co Ltd, Bilaspur 

Orissa Sponge Iron Ltd, Distt Keonjhar 

Prakash Industries, New Delhi 
Raipur Alloys, Raipur 
SAIL, R&D Centre, Ranchi 

Sponge Iron Manufacturers' Association, New Delhi 
Sponge Iron India Ltd. Khammam 
Steel Furnace Association of India, New Delhi 
Sunflag India Ltd, Bhandara 

TATA Sponge Iron, Distt Keonjhar 
Usha (India) Ltd, New Delhi 
Vikram Ispat, Mumbai 
BIS Directorate General 



Representatives 

Dr Amit Chatterjee (Chairman) 
Representative 
Shri K. Jyothi 
Shri R. G. Rajan 

Shri P. S. Sareen (Alternate) 
Shri K. P. Patnaik 

Shri K. S. N. M^rthy (Alternate) 
Shri S. N. Mishra 
Shri V. V. Jamnis 

Shri A. K, Saxena (Alternate) 
Shri K. C. Thatoi 

Shri U. Bhattachrjee (Alternate) 
Shri T. R. R. Rao 
Shri P. Bhattacharya 

Shri A. K. Agrawal (Alternate) 
Shri D. Kashiva 

Shri S. K. Bhatnagar (Alternate) 
Shri Adhip Sengupta 

Ms Aditi Tarafdar (Alternate) 
Shri B. L. Verma 
Shri C. H. Sharma 
Dr Swatantra Prakash 
Representative 
Shri A. Rajasekaran 

Shri B. Gopichand (Alternate) 
Shri N. K. Patnaik 

Shri S. C. Jena (Alternate) 
Representative 
Shri N. Rath 
Shri G. I. S. Chauhan 

Dr K. K. Prasad (Alternate) 
Shri S. S. Bhatnagar 
Shri M. Amareshwar Rao 
Shri M. S. Unninair 
Shri D. K. Gaur 

Shri S. P. Dash (Alternate) 
ShriB.M. Sarangi 
Shri B. K. Roy 
DrS,K,S.Yadav 
Shri N. Mitra. Director & Head (MTD) 

[Represening Director General (Ex-officio)] 



Member-Secretary 

Shri Ram Awaoh Ram 

Deputy Director (MTD), BIS 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of 
'BIS Catalogue' and * Standards: Monthly Additions'. 

This Indian Standard has been developed from Doc : No. MTD 30 ( 4294 ). 



Amendments Issued Since Publication 



Amend No. 



Date of Issue 



Text Affected 



BUREAU OF INDIAN STANDARDS 



Headquarters : 



Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 1 10 002 
Telephones : 323 01 31, 323 33 75, 323 94 02 

Regional Offices : 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg 
NEW DELHI 110 002 

Eastern : 1/14 C.I.T. Scheme VII M, V. I. P. Road, Kankurgachi 
KOLKATA 700 054 

Northern : SCO 335-336, Sector 34-A, CHANDIGARH 160 022 

Southern : C.I.T. Campus, IV Cross Road, CHENNAI 600 113 

Western : Manakalaya, E9 MIDC, Marol, Andheri (East) 
MUMBAI 400 093 



Telegrams : Manaksanstha 
(Common to all offices) 

Telephone 

r323 76 17 
'\323 38 41 

["337 84 99, 337 85 61 
1337 86 26,337 9120 



{ 



60 38 43 
60 20 25 



r254 12 16,254 14 42 
\254 25 19,254 13 15 

r832 92 95, 832 78 58 
1.832 78 91,832 78 92 



Branches : AHMEDABAD. BANGALORE. BHOPAL. BHUBANESHWAR. COIMBATORE. 
FARIDABAD. GHAZIABAD. GUWAHATI. HYDERABAD. JAIPUR. KANPUR. 
LUCKNOW. NAGPUR. NALAGARH. PATNA. PUNE. RAJKOT. THIRUVANANTHAPURAM. 



Printed at Prabhat Offset Bess, New Delhi-2 



